




























business. Marine Systems, primarily lightweight
torpedoes, accounted for 35 percent of the
business' sales; the other 65 percent of sales were
from precision and conventional weapons.

Space and Aviation Systems consists of two
groups (Space Systems and Military Avionics) and
seven divisions. The headquarters and
manufacturing plants of all the divisions except
for the Military Avionics Division, are located
outside of Minnesota. The Military Avionics
Division is headquartered in Minneapolis and has
manufacturing plants in Minneapolis and
Clearwater, Fla. This division produces "laser
inertial navigation and guidance systems, flight
controls, inertial sensors, radar altimeters,
automatic test systems, helmet-mounted display
and sighting systems" (Military Conversion, 1988,
p.30). The largest contract received by the Military
Avionics Division in 1987 was $24 million for its
continued work on radar altimeters for the Air
Force's B-52 Stratofortress.

Defense and Marine Systems Division has two
groups, each with three divisions. The Defense
Systems Group's divisions are all headquartered in
Minnesota. The Armament Systems Division is
based in BrooklYn Park, Minn., with plants in New
Brighton, Minn., and Joliet, Ill. It manufactures
ammunition, fusing and infantry weapon systems.
The Edina based Ordnance Division also has
plants in New Brighton and St. Louis Park, Minn.,
and Horsham, Pa., and produces air-delivered,
free-fall cluster bombs for the Air Force and
ground vehicle mine delivery systems for the U.S.
Army. The Precision Weapons Operations Division
produces precision weapons at its headquarters
and plants in Minnetonka, Minn.

Two of the Marine Systems Group's divisions are
based in Minnesota. The Underseas Systems
Division is headquartered in Hopkins with plants
in Hopkins and New Hope. This division received
two major contracts from the U.S. Navy for the
Mk46 torpedo and Mk48 torpedo, totaling $300
million and $136 million respectively. The Mk46
torpedo is the Navy's primary anti-submarine
weapon, and the Mk48 is the advanced
lightweight torpedo. The Advanced Marine
Systems Operations division is also based in
Hopkins and has a plant in San Diego, Calif. It is
prim.arily engaged in producing unmanned
underwater vehicles and advanced anti-submarine
warfare systems.

Honeywell sales in 1987 totaled $6.67 billion. The
company received $2.01 billion in contract awards
from the Department of Defense, for 30 percent of
its total sales. Over half of Honeywell's Department
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of Defense Pentagon contracts for 1987 were
performed in Minnesota. The company received
almost $1.2 billion from the Department of Defense
to perform defense-related research, development
and production in Minnesota during 1987.
Honeywell Information Systems received $335,000;
Honeywell Bull, Inc. received $459,000; Honeywell
Finance, Inc. received $472,000; and Honeywell, Inc.
the remaining $1,196,943,000. Included in
Honeywell, Inc.'s $1.19 billion award are two of only
three military-related 1987 Department of Energy
(DOE) contracts performed in the state. The two
DOE contracts were for $1.85 million in research
and development in exploratory weapons
development at Honeywell's Hopkins plant.

;orpo:ratJ.Olrl. The Unisys Corporation
supplies the global arms market with
sophisticated information systems. Among the
nation's top 10 defense electronics contractors,
Unisys was selected in 1987 as a major component
supplier for the U.S. Navy's AEGIS combat system.
The AEGIS is the Navy's advanced anti-air warfare
system. It is expected that this system will be
placed aboard more than 50 guided missile
cruisers and destroyers and will become the
primary feature of Navy battle group anti-aircraft
defenses.

The Eagan-based Defense Systems Division of
Unisys received $424.2 million in prime defense
contract during 1987. This is an 87 percent
increase over the $227.2 million it received in
1981. Unisys contracts heavily with the U.S. Navy
and has benefited from the Reagan
administration's development of a 600-ship Navy.
Unisys' contracts are primarily in computers and
data processing equipment. The Defense Systems
Division's two largest contracts in 1987 were for
the UNIVAC AN/UYK-7 and AN/UYK-20 shipboard
computers for the Navy. It received $170 million
for work on the AN/UYK-7 Command and Control
computer and $94 million for work on the tactical
operations minicomputer AN/UYK-20.

FMC The FMC Corporation, with
headquarters in Chicago, Ill., is a major
international producer of machinery and
chemicals for industry, agriculture and
government. The Naval Systems Division of FMC is
headquartered in Minneapolis with a major
production facility in Fridley, Minn., 10 minutes
from downtown Minneapolis. Recently, FMC began
operations at a non-union facility in South
Dakota.

Naval Systems is a major producer of gun mounts
and guided missile launching systems for the U.S.
Navy. Recently, the corporation had also



manufactured weapon components for the U.S.
Army. However, the data does not show any 1987
Army contracts being performed in Minnesota. The
San Jose facility is still heavily involved in producing
the Bradley Personnel Carrier for the Army.

In 1987, FMC was Minnesota's third largest
military contractor - with $179 million in prime
contracts, almost 8 percent of all prime contract
dollars. It received $62 million for work on the
MK-13 missile launch system for the Navy. The
MK-13 fires conventional missiles and has the
versatility of firing both surface-to-surface and
surface-to-air missiles. The second largest
contract was for the MK-41, amounting to $51
million. The MK-41 is the vehicle launch system for
nuclear and conventional missiles.

The corporation also received $13.7 million for
work on the MK-45 gun mount. The Mark 45 is the
smallest and most versatile 5-inch 54 caliber gun
mount. It is the main gun battery on the Navis
newest destroyers and cruisers.

Control Data Corporation. Control Data
Corporation's Government Systems Group
supplies technically advanced military computers
and peripherals, software systems and services. It
received $162 million in 1987 for 6.6 percent of
prime contract dollars awarded in Minnesota that
year. CDC produces the PMSP - Parallel Modular
Signal Processor - which assists aircraft in
processing large amounts of data. Incoming data
is separated and distributed among multiple
processors, allowing various types of complex
problems to be handled very rapidly. In 1987, CDC

received $70.6 million for electronic equipment for
the F-14 TOMCAT and another $11.6 million for
the F-18 HORNET. Control Data also received a
major contract of $30.6 million for AN/UYK-3
memory units, which improve the capabilities of
the ANIAYK-14 Navy standard airborne computer.

'LJ'U'lI.ll\l.JlI. a'l-ll.JlI.lI.llii<o Agency

Minnesota's defense industry wears Navy blue,
owing 51 percent of all prime procurement dollars
to Navy contracts (Figure 6).

The majority of these are performed by FMC,
Control Data, Honeywell, Cray and Unisys. The
Army on the other hand awarded most of its
Minnesota contract dollars to Honeywell, which
received 79 percent ($528,118,000) of Army
procurement dollars spent in Minnesota.

Twenty-eight Department of Energy contracts
were performed in Minnesota in 1987, and of
these, only three were identified as being military
related. Honeywell received two contracts for
$1.85 million for research and development in
exploratory weapons development. The data does
not indicate whether this is for nuclear or
conventional weapons development. ASV Inc. in
Marcell, Minn. received $46,000 to provide
products for ground effect vehicles. The
Department of Commerce indicated that DOE had
none or an insignificant amount of military
related contracts in Minnesota in 1987. The
Department of Commerce found that in 1987, the
Department of Energy awarded $7.6 billion in
military-related contracts in the United States. A

Procurement Contracts
6

Service Branch and Agency 1987

(Dollars in millions)

Navy: 51.4%
(1,247,914,000)

Other: 7.9%
($190,572,000)

Air Force: 13.2%
($320,241,000)

Army: 27.5%
($667,183,000)

Source: Military Spending Research Service, 1988.
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third of this amount went to two states. New
Mexico received $1.386 billion and South Carolina
received $1.138 billion.

University of Minnesota

According to the University of Minnesota's
Research & Technology Transfer Administration
Office (ORTIA, 1987), the overwhelming share of
military-related expenditures related to research.
Total research expenditures in 1987 were $3.9
million. This constituted 3.7 percent of all
federally sponsored research at the university.

Growth in military research has averaged nearly
11 percent per year from 1981-1988 (ORTTA,
1981-1989). This exceeded the average increase in
total federal research almost ten-fold. Overall,
from 1980 1988, the amount spent on Defense
Department projects has more than doubled. See
Table 6.

In 1987, research projects included work on
offensive weapons including nerve gas and
targeting devices. Nerve gas projects have received
special public concern (Doerr, 1987).

Military-related activities involving the University
of Minnesota and its faculty include research
projects, ROTC student education, the training of
engineers and other workers, and faculty
consultations. Study of the university focused on
research. Worker training, ROTC education and
faculty consultations, however, may also provide
significant levels of service for the Pentagon
(Halley, 1989). In addition, the Super Computer
Center, a for-profit company with 10 percent
University ownership, could quite possibly
contract with major military contractors (Halley,
1989). Time limitations prevented a detailed
examination of the center's activities.

Table 6
Federal Research Spending at the University of Minnesota

(in constant dollars)

Department of Percent growth Percent
Defense of Defense in total

Year Dollars Total research research

1980 1,769,134. 91,197,702 1.94 n.a. n.a.
1981 1,779,558. 82,300,705 2.16 0.59 -9.76
1982 2,201,379. 82,557,564 2.67 23.70 0.31
1983 2,246,386. 75,506,407 2.98 2.04 -8.54
1984 2,404,239. 71,377,780 3.37 7.03 -5.47
1985 3,550,570. 77,418,238 4.59 47.68 8.46
1986 3,649,804. 88,032,601 4.15 2.79 13.71
1987 3,444,816. 92,413,190 3.73 -5.62 4.98
1988 3,716,339. 97,540,550 3.81 7.88 5.55

Average 2,751,359 84,260,527 3.26 10.76 1.16

Sources: "Levels and Trends in Sponsored Programs at the University of Minnesota" (1981-1988), Office of Research and
Technology Transfer Administration - University of Minnesota and Winifred A. Schumi, Asst. Director of Research and
Technology Administration, letter dated February 8, 1989.
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Appendix (continued)

Source: Strategic Defense Information Office, 1988.

Stars Wars

Table 7
Star Wars in Minnesota

The Federation of American Scientists (1988),
however, estimated higher levels of Star Wars

spending in the state. By reviewing all defense
contracts and identifYing those that have strategic
defense applications, they estimated that Star
Wars spending in the state exceeded $17 million
dollars for FY 1987.

Given either estimate, Star Wars spending in
Minnesota seems relatively insignificant compared
to the $2.4 billion spent on contracts overall. With
full program development, however, spending
could dramatically grow. And if full development
occurs, Minnesota would suffer a "brain drain"
from the commercial research sector to the
military research sector (Nimroody, unpublished).
This would be a major stumbling block for a state
competing in national and international markets.

Many question the feasibility and long-term
usefulness of Star Wars. Also, arms control
agreements may curtail the program. These
concerns make Star Wars program especially
vulnerable to cuts. As the Federation of American
Scientists (1988) stated, "The danger that the
program might be greatly truncated as a result of
an arms control agreement is a constant source of
concern" (p. 1).

5.98

2.90
1.05

.30
10.23

Dollars spent
(000,000)Location

Minneapolis

Rochester
Minneapolis
Minneapolis

Contractor

Honeywell
Mayo Clinic
and Foundation

Control Data
FMC
Totals

The Pentagon estimated Strategic Defense
Initiative or Star Wars spending at $10 million, .4
percent of all Minnesota military spending. Table 7
shows the Minnesota contractors, with Honeywell
receiving the largest share at 58 percent.
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C - Economic
Spending
Employment Earnings Value added Gross output

Industry Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
(no.) (no.) (no.) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$)

1 Livestock 0 -95 -95 0.0 -0.8 -0.8 0.0 -3.0 -3.0 0.0 -19.1 -19.1
2 Food & feed 0 -64 -64 0.0 -0.4 -0.4 0.0 -4.8 -4.8 0.0 -10.7 -10.7
3 Agricultural services, forestry & fish 0 -20 -20 0.0 -0.3 -0.3 0.0 -0.5 -0.5 0.0 -0.8 -0.8
4 Iron ore mining 0 -0 -0 0.0 -0.0 -0.0 0.0 -0.0 -0.0 0.0 -0.0 -0.0
5 Other metal mining -4 0 -4 -0.1 -0.0 -0.1 -0.2 -0.0 -0.2 -0.3 -0.0 -0.3
6 Coal mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 Petroleum & natural gas 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 Stone, clay & glass 0 -6 -6 0.0 -0.2 -0.2 0.0 -0.4 -0.4 0.0 -0.6 -0.6
9 Chemicals, fertilizers & minerals 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 New construction -40 -802 -842 -1.7 -34.6 -36.3 -2.0 -40.6 -42.6 -5.8 -114.8 -120.5
11 Maintenance, repair & construction -35 -336 -371 -1.2 -11.8 -13.1 -1.4 -13.5 -14.9 -3.0 -28.4 -31.4
12 Ordnance -1,998 174 -1,824 -81.7 7.1 -74.6 -93.3 -0.2 -93.5 -170.9 -0.4 -171.3
13 Meat products -14 -71 -85 -0.3 -1.8 -2.2 -0.4 -2.2 -2.6 -3.3 -18.0 -21.3
14 Dairy products -5 -33 -39 -0.1 -0.8 -0.9 -0.2 -1.5 -1.7 -1.6 -10.7 -12.3
15 Grain milling -16 -13 -30 -0.4 -0.4 -0.7 -0.9 -0.9 -1.8 -3.7 -3.7 -7.5
16 Food NEC* -17 -114 -131 -0.5 -3.4 -3.9 -0.8 -6.2 -7.0 -3.4 -25.4 -28.8
17 Textile goods & tobacco -0 -2 -3 -0.0 -0.0 -0.0 -0.0 -0.1 -0.1 -0.0 -0.2 -0.2
18 Apparel & related products -14 -53 -68 -0.2 -0.9 -1.1 -0.3 -1.2 -1.5 -0.8 -3.5 -4.4
19 Logging 0 -2 -2 0.0 -0.1 -0.1 0.0 -0.1 -0.1 0.0 -0.4 -0.4
20 Other wood products 0 -81 -81 0.0 -1.4 -1.4 0.0 -1.9 -1.9 0.0 -6.4 -6.4
21 Furniture & fixtures -7 -21 -27 -0.1 -0.5 -0.6 -0.2 -0.7 -0.9 -0.5 -1.7 -2.2
22 Paper & allied products -8 -48 -56 -0.2 -1.7 -1.9 -0.4 -2.5 -2.8 -1.1 -7.4 -8.5
23 Printing & publishing -4 -282 -286 -0.1 -8.1 -8.2 -0.1 -12.0 -12.1 -0.3 -28.1 -28.4
24 Chemicals & allied products -2 -69 -71 -0.0 -2.3 -2.3 -0.1 -4.3 -4.3 -0.3 -13.2 -13.5
25 Petroleum refining -1 -29 -30 -0.0 -1.0 -1.0 -0.1 -2.4 -2.4 -0.6 -21.7 -22.3
26 Rubber & plastics -0 -6 -6 -0.0 -0.2 -0.2 -0.0 -0.2 -0.2 -0.0 -0.6 -0.6
27 Leather products 0 -17 -17 0.0 -0.3 -0.3 0.0 -0.5 -0.5 0.0 -1 .1 -1.1
28 Glass, stone & clay -0 -22 -23 -0.0 -0.9 -0.9 -0.0 -1.1 -1.2 -0.1 -2.9 -3.0
29 Ferrous metal -0 -10 -10 -0.0 -0.3 -0.3 -0.0 -0.4 -0.4 -0.0 -0.9 -0.9
30 Primary metals NEC* 0 -21 -21 0.0 -0.7 -0.7 0.0 -0.8 -0.8 0.0 -1.9 -1.9
31 Fabricated metals NEC* -27 -116 -143 -0.7 -3.4 -4.1 -1.0 -5.0 -6.0 -2.5 -12.2 -14.7
32 Computers -723 -174 -898 -39.3 -13.6 -52.8 -48.8 -18.1 -66.9 -90.5 -33.5 -124.0
33 Other office equipment -4 -2 -6 -0.1 -0.1 -0.2 -0.1 -0.1 -0.2 -0.3 -0.2 -0.5
34 Construction mining equipment -7 -3 -10 -0.1 -0.1 -0.2 -0.2 -0.1 -0.3 -0.5 -0.4 -0.9
35 Non-electrical machinery I',\EC* -185 -405 -590 -5.1 -12.5 -17.7 -6.8 -16.9 -23.6 -16.5 -41.1 -57.7
36 Electrical industrial apparatus -440 -98 -538 -12.7 -4.1 -16.8 -16.8 -5.9 -22.6 -38.4 -13.4 -51.8
37 Household appliances 0 -13 -13 0.0 -0.3 -0.3 0.0 -0.4 -0.4 0.0 -1.2 -1.2
38 Communication equipment -764 30 -734 -25.3 -0.6 -25.9 -27.8 -1.1 -28.9 -55.4 -2.2 -57.7
39 Electrical components & accessories -30 -211 -241 -0.7 -5.0 -5.7 -0.8 -6.0 -6.8 -2.1 -16.1 -18.2
40 Misc. electrical equipment -31 -65 -96 -0.9 -2.1 -2.9 -1 .1 -2.7 -3.9 -3.2 -7.9 -11 .1
41 Motor vehicles -17 -15 -32 -0.6 -0.6 -1.2 -0.8 -0.8 -1.6 -2.8 -3.1 -6.0
42 Other transportation equipment -380 17 -363 -15.2 -0.7 -15.9 -20.9 -0.9 -21.8 -45.2 -2.0 -47.2
43 Professional & scientific instruments -1,172 -44 -1,216 -27.6 -3.2 -30.8 -35.4 -5.2 -40.6 -64.9 -9.5 -74.4
44 Medical instruments & supplies -2 -85 -88 -0.1 -3.2 -3.3 -0.1 -5.0 -5.1 -0.3 -9.7 -10.0
45 Misc. instrument products -381 11 -370 -11.9 -0.5 -12.5 -20.4 -1.5 -21.8 -38.2 -2.7 -40.9
46 Misc. manufacturing -91 -36 -127 -2.2 -1.1 -3.3 -3.5 -1.9 -5.4 -8.5 -4.6 -13.1
47 Railroad transportation 0 -80 -80 0.0 -2.8 -2.8 0.0 -3.5 -3.5 0.0 -6.5 -6.5
48 Local & intercity transportation 0 -103 -103 0.0 -2.8 -2.8 0.0 -3.9 -3.9 0.0 -5.5 -5.5
49 Trucking & warehousing 0 -245 -245 0.0 -6.5 -6.5 0.0 -10.2 -10.2 0.0 -17.1 -17.1
50 Water transportation & pipelines 0 -13 -13 0.0 -0.7 -0.7 0.0 -1.8 -1.8 0.0 -5.0 -5.0
51 Air transportation -129 -161 -290 -4.3 -6.2 -10.5 -5.5 -7.9 -13.5 -17.7 -25.4 -43.1
52 Transportation services -0 -60 -60 -0.0 -0.9 -0.9 -0.0 -1.3 -1.3 -0.0 -2.4 -2.4
53 Communication services -17 -293 -309 -0.6 -12.1 -12.8 -1.3 -24.6 -25.9 -1.6 -31.2 -32.8
54 Electric utilities -14 -118 -132 -0.4 -3.8 -4.2 -1.5 -14.0 -15.5 -3.1 -29.1 -32.1
55 Gas utilities -0 -78 -78 -0.0 -2.0 -2.0 -0.0 -6.4 -6.4 -0.0 -29.4 -29.4
56 Water & sanitation 0 -23 -23 0.0 -0.6 -0.6 0.0 -1.3 -1.3 0.0 -2.2 -2.2
57 Wholesale trade 0 -1,596 -1,596 0.0 -41.8 -41.8 0.0 -72.0 -72.0 0.0 -108.2 -108.2
58 Eating & drinking 0 -2,319 -2,319 0.0 -21.7 -21.7 0.0 -30.9 -30.9 0.0 -75.9 -75.9
59 Other retail trade 0 -4,008 -4,008 0.0 -54.3 -54.3 0.0 -96.6 -96.6 0.0 -133.3 -133.3
60 Banking & credit services 0 -895 -895 0.0 -25.9 -25.9 0.0 -36.4 -36.4 0.0 -57.5 -57.5
61 Insurance 0 -659 -659 0.0 -18.8 -18.8 0.0 -24.2 -24.2 0.0 -57.0 -57.0
62 Real estate -6 -344 -350 -0.1 -2.9 -2.9 -3.0 -174.6 -177.6 -3.7 -214.7 -218.4
63 Hotels & lodging 0 -634 -634 0.0 -5.3 -5.3 0.0 -6.9 -6.9 0.0 -16.0 -16.0
64 Personal & repair services -3 -593 -596 -0.1 -15.1 -15.1 -0.1 -28.8 -29.0 -0.2 -53.7 -53.9
65 Business services -179 -938 -1,118 -4.2 -22.2 -26.4 -7.3 -38.5 -45.8 -10.2 -53.8 -64.0
66 Professional services NEC* -26 -437 -462 -1.0 -16.4 -17.3 -1.6 -27.1 -28.6 -2.3 -40.4 -42.8
67 Movies & entertainmet 0 -336 -336 0.0 -3.6 -3.6 0.0 -5.8 -5.8 0.0 -11.7 -11.7
68 Hospitals 0 -747 -747 0.0 -15.7 -15.7 0.0 -16.9 -16.9 0.0 -33.3 -33.3
69 Medical services NEC* -19 -919 -938 -0.6 -28.3 -28.8 -0.8 -38.6 -39.4 -1.4 -68.2 -69.6
70 Educational services -24 -644 -668 -0.2 -6.2 -6.4 -0.3 -7.6 -7.9 -0.4 -11.5 -11.9
71 Other services NEC* 0 -1,456 -1,456 0.0 -11.6 -11.6 0.0 -14.6 -14.6 0.0 -23.6 -23.6
72 Federal government enterprises 0 -214 -214 0.0 -7.3 -7.3 0.0 -8.1 -8.1 0.0 -9.2 -9.2
73 State & local government enterprises 0 -157 -157 0.0 -3.4 -3.4 0.0 -4.0 -4.0 0.0 -10.3 -10.3
74 Scrap used in second-hand goods 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 Government industry 0 -972 -972 0.0 -24.8 -24.8 0.0 -25.2 -25.2 0.0 -25.2 -25.2

Total -6,837 -22,293 -29,131 -240.8 -480.1 -720.8 -306.4 -905.1 -1,211.5 -606.0 -1,639.8 -2,245.8

*Not elsewhere classified. Source: Interactive Policy Analysis Simulation System, 1989.
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a

Employment Earnings Value added G ross output

Industry Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
(no.) (no.) (no.) (miLS) (miLS) (miLS) (miLS) (miL$) (miLS) (miLS) (miLS) (miLS)

1 Livestock 5 34 38 0.0 0.3 0.3 0.1 1.0 1.2 0.9 6.4 7.3
2 Food & feed 5 23 29 0.0 0.1 0.2 0.4 1.6 2.0 0.8 3.7 4.5
3 Agricultural services, forestry & fish 48 9 58 0.6 0.1 0.8 1.1 0.2 1.3 1.9 0.4 2.3
4 Iron ore mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 Other metal mining -4 1 -4 -0.1 0.0 -0.1 -0.2 0.0 -0.2 -0.3 0.0 -0.3
6 Coal mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.2 0.0
7 Petroleum & natural gas 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0.0 0.0
8 Stone, clay & glass 62 11 73 1.8 0.4 2.2 3.3 0.7 4.0 5.7 1.3 7.0
9 Chemicals, fertilizers & minerals 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.0 0.0

10 New construction 716 865 1.580 30.9 37.3 68.2 36.2 43.8 80.0 102.4 123.8 226.2
11 Maintenance, repair & construction 119 127 246 4.2 4.5 8.7 4.8 5.1 9.8 10.1 10.7 20.8
12 Ordnance -1,997 179 -1,819 -81.7 7.3 -74.4 -93.3 0.0 -93.2 -170.8 0.1 -170.8
13 Meat products 15 15 30 0.4 0.4 0.7 0.4 0.4 0.9 3.5 3.5 7.0
14 Dairy products 10 8 17 0.2 0.2 0.4 0.4 0.3 0.7 2.8 2.3 5.1
15 Grain milling -13 6 -8 -0.3 0.1 -0.2 -0.7 0.2 -0.5 -3.0 1.0 -2.0
16 Food NEC* 35 20 54 1.0 0.6 1.5 1.7 1.0 2.7 7.0 4.2 11.2
17 Textile goods & tobacco 8 1 8 0.1 0.0 0.1 0.2 0.0 0.2 0.6 0.1 0.7
18 Apparel & related products 30 5 35 0.4 0.1 0.5 0.6 0.1 0.7 1.7 0.4 2.1
19 Logging 0 3 3 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.4 0.4
20 Other wood products 72 71 143 1.2 1.3 2.5 1.6 1.7 3.3 5.2 5.8 11.1
21 Furniture & fixtures 22 6 27 0.5 0.1 0.6 0.6 0.2 0.8 1.6 0.5 2.1
22 Paper & allied products 15 -3 12 0.5 -0.1 0.4 0.7 -0.1 0.5 2.0 -0.5 1.6
23 Printing & publishing 70 80 149 1.9 2.3 4.2 2.7 3.3 6.0 6.3 7.8 14.1
24 Chemicals & allied products 123 17 140 3.7 0.8 4.5 6.9 1.5 8.4 21.3 4.7 26.1
25 Petroleum refining 44 7 51 1.4 0.3 1.7 3.3 0.8 4.1 30.1 7.5 37.6
26 Rubber & plastics 39 -1 39 1.0 0.0 1.0 1.4 0.1 1.5 3.7 0.2 3.9
27 Leather products 6 2 7 0.1 0.0 0.1 0.2 0.0 0.2 0.3 0.1 0.4
28 Glass, stone & clay 208 -3 204 7.4 0.4 7.8 9.6 0.5 10.1 25.1 1.3 26.4
29 Ferrous metal 84 -7 78 2.4 -0.0 2.4 2.9 -0.0 2.9 6.9 -0.0 6.9
30 Primary metals NEC* 25 -7 18 0.7 -0.2 0.6 0.9 -0.2 0.7 2.2 -0.5 1.7
31 Fabricated metals NEC* 290 1 291 7.7 0.5 8.2 11.2 0.8 12.0 27.2 2.0 29.2
32 Computers -721 44 -677 -39.1 -0.9 -40.0 -48.7 -2.1 -50.8 -90.2 -3.9 -94.1
33 Other office equipment 2 0 3 0.1 0.0 0.1 0.1 0.0 0.1 0.2 0.1 0.2
34 Construction mining equipment 0 2 3 0.0 0.0 0.1 0.0 0.1 0.1 0.0 0.2 0.2
35 Non-electrical machinery NEC* -147 221 74 -4.1 6.0 1.9 -5.4 7.9 2.5 -13.2 19.2 6.0
36 Electrical industrial apparatus -430 78 -351 -12.4 1.3 -11 .1 -16.4 1.4 -14.9 -37.5 3.3 -34.2
37 Household appliances 7 9 16 0.1 0.2 0.3 0.2 0.3 0.4 0.6 0.8 1.3
38 Communication equipment -740 56 -685 -24.5 0.3 -24.2 -26.9 -0.1 -27.0 -53.7 -0.2 -53.9
39 Electrical components & accessories -28 -148 -177 -0.6 -3.6 -4.2 -0.7 -4.3 -5.0 -1.9 -11.5 -13.4
40 Misc. electrical equipment 20 53 73 0.6 1.6 2.2 0.7 2.1 2.8 2.1 6.0 8.1
41 Motor vehicles 1 2 3 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.3 0.5
42 Other transportation equipment -377 27 -350 -15.1 -0.2 -15.3 -20.8 -0.3 -21.1 -44.9 -0.7 -45.6
43 Professional & scientific instruments -1,155 284 -871 -27.2 5.0 -22.2 -34.9 5.6 -29.3 -64.0 10.3 -53.7
44 Medic.al instruments & supplies 33 73 105 1.1 2.7 3.9 1.7 4.2 5.9 3.4 8.2 11.5
45 Misc. instrument products -350 30 -320 -11.0 0.2 -10.8 -18.7 -0.2 -18.9 -35.1 -0.4 -35.5
46 Misc. manufacturing -58 34 -23 -1.4 0.8 -0.6 -2.2 1.1 -1.1 -5.4 2.8 -2.6
47 Railroad transportation 27 42 69 0.9 1.5 2.4 1.1 1.8 2.9 2.0 3.4 5.4
48 Local & intercity transportation 71 11 82 1.9 0.3 2.2 2.7 0.4 3.1 3.8 0.6 4.4
49 Trucking & warehousing 147 112 260 3.8 3.1 6.9 5.8 4.9 10.7 9.8 8.2 18.1
50 Water transportation & pipelines 4 9 14 0.2 0.5 0.7 0.6 1.3 1.9 1.6 3.7 5.3
51 Air transportation -82 22 -60 -2.7 0.5 -2.3 -3.5 0.6 -2.9 -11.2 1.8 -9.4
52 Transportation services 3 -1 2 0.0 -0.0 0.0 0.1 -0.0 0.0 0.1 -0.1 0.0
53 Communication services 61 63 124 2.3 2.5 4.8 4.6 5.0 9.7 5.9 6.4 12.3
54 Electric utilities 44 23 68 1.3 0.7 2.0 4.8 2.7 7.5 9.9 5.6 15.5
55 Gas utilities 17 31 48 0.4 0.8 1.2 1.3 2.5 3.8 6.0 11.4 17.4
56 Water & sanitation 7 5 12 0.2 0.1 0.3 0.4 0.3 0.7 0.6 0.4 1.1
57 Wholesale trad3 463 463 926 11.6 12.1 23.7 19.7 20.5 40.3 29.6 30.8 60.5
58 Eating & drin l ing 488 240 727 4.6 2.1 6.7 6.5 3.0 9.5 16.1 7.3 23.4
59 Other retail trade 1,415 848 2,263 18.8 11.5 30.3 32.0 20.3 52.3 44.1 27.9 72.1
60 Banking & credit services 202 153 355 5.6 4.4 10.0 7.7 6.0 13.7 12.2 9.4 21.7
61 Insurance 113 204 316 3.3 5.5 8.8 4.1 6.9 11.0 9.7 16.1 25.8
62 Real estate 96 64 160 0.8 0.5 1.3 48.5 27.8 76.3 59.7 34.2 93.9
63 Hotels & lodging 223 42 265 1.9 0.4 2.2 2.4 0.5 2.9 5.6 1.1 6.7
64 Personal & repair services 172 116 288 4.4 2.7 7.1 8.4 5.2 13.6 15.6 9.7 25.3
65 Business services 71 302 373 1.7 6.7 8.4 2.9 11.7 14.5 4.0 16.3 20.3
66 Professional services NEC* 478 197 675 17.8 7.4 25.2 29.4 12.2 41.7 43.9 18.2 62.2
67 Movies & entertainment 77 52 129 0.8 0.5 1.4 1.2 0.8 2.1 2.5 1.7 4.2
68 Hospitals 1,625 -61 1,564 32.3 0.0 32.3 33.6 0.8 34.4 66.2 1.5 67.8
69 Medical services NEC* 1,418 116 1,534 44.0 4.1 48.0 59.9 5.8 65.7 105.7 10.2 115.9
70 Educational services 117 50 167 1.2 0.3 1.5 1.4 0.4 1.9 2.2 0.6 2.8
71 Other services NEC* 385 166 551 3.6 0.8 4.4 4.3 0.9 5.3 7.0 1.5 8.5
72 Federal government enterprises 46 66 112 1.5 2.2 3.7 1.6 2.4 4.0 1.8 2.7 4.5
73 State & local government enterprises 35 27 62 0.7 0.6 1.3 0.9 0.7 1.6 2.2 1.8 4.1
74 Scrap used in second-hand goods 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 -2.3 0.0
75 Government industry 0 15 15 0.0 0.2 0.2 0.0 0.2 0.2 0.0 0.2 0.2

Total 3,811 5,613 9,424 15.5 142.4 157.9 107.4 224.7 332.1 215.0 452.1 667.1

*Not elsewhere classified. Source: Interactive Policy Analysis Simulation System, 1989.
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(Appendix D' + Appendix C =Appendix D)
Employment Earnings Value added Gross output

Industry Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
(no.) (no.) (no.) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$)

1 Livestock 5 128 133 0.0 1.1 1.2 0.1 4.0 4.2 0.9 25.5 26.4
2 Food & feed 5 88 93 0.0 0.5 0.5 0.4 6.4 6.7 0.8 14.4 15.2
3 Agricultural services, forestry & fish 48 30 78 0.'6 0.4 1.0 1.1 0.7 1.8 1.9 1.2 3.1
4 Iron are mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 Other metal mining 0 1 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 Coal mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 -0.2 0.0
7 Petroleum & natural gas 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 Stone, clay & glass 62 17 79 1.8 0.6 2.4 3.3 1.1 4.4 5.7 1.9 7.6
9 Chemicals, fertilizers & minerals 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.0 0.0

10 New construction 756 1,667 2,423 32.6 71.9 104.5 38.3 84.4 122.6 108.2 238.5 346.7
11 Maintenance, repair & construction 154 463 617 5.4 16.3 21.7 6.2 18.5 24.7 13.1 39.2 52.3
12 Ordnance 0 5 5 0.0 0.2 0.2 0.0 0.3 0.3 0.0 0.5 0.5
13 Meat products 29 86 115 0.7 2.2 2.9 0.8 2.7 3.5 6.8 21.5 28.3
14 Dairy products 15 41 56 0.3 1.0 1.3 0.6 1.9 2.5 4.3 13.1 17.4
15 Grain milling 3 19 22 0.1 0.5 0.5 0.2 1.2 1.3 0.7 4.7 5.4
16 Food NEC* 51 134 185 1.4 4.0 5.4 2.5 7.2 9.7 10.4 29.6 40.0
17 Textile goods & tobacco 8 3 11 0.1 0.1 0.2 0.2 0.1 0.3 0.6 0.3 0.9
18 Apparel & related products 44 59 103 0.7 1.0 1.6 0.9 1.3 2.2 2.6 3.9 6.5
19 Logging 0 5 5 0.0 0.1 0.1 0.0 0.2 0.2 0.0 0.8 0.8
20 Other wood products 72 152 224 1.2 2.7 3.9 1.6 3.7 5.2 5.2 12.3 17.5
21 Furniture & fixtures 28 26 55 0.6 0.6 1.2 0.8 0.9 1.7 2.1 2.2 4.3
22 Paper & allied products 22 45 67 0.7 1.6 2.3 1.0 2.3 3.3 3.1 7.0 10.1
23 Printing & publishing 73 362 435 2.0 10.3 12.3 2.8 15.3 18.1 6.6 35.8 42.5
24 Chemicals & allied products 125 86 211 3.8 3.1 6.8 6.9 5.8 12.7 21.6 18.0 39.6
25 Petroleum refining 45 36 81 1.4 1.3 2.7 3.4 3.2 6.5 30.7 29.2 59.9
26 Rubber & plastics 39 5 45 1.0 0.2 1.2 1.4 0.3 1.7 3.7 0.8 4.5
27 Leather products 6 18 24 0.1 0.3 0.4 0.2 0.5 0.7 0.3 1.2 1.5
28 Glass, stone & clay 208 19 227 7.5 1.3 8.7 9.7 1.6 11.3 25.2 4.2 29.4
29 Ferrous metal 84 3 88 2.5 0.3 2.7 2.9 0.4 3.3 6.9 0.9 7.8
30 Primary metals NEC* 25 14 39 0.7 0.5 1.2 0.9 0.6 1.5 2.2 1.4 3.6
31 Fabricated metals NEC* 316 117 433 8.4 3.9 12.3 12.2 5.8 18.0 29.7 14.2 44.0
32 Computers 3 218 221 0.1 12.6 12.8 0.2 15.9 16.1 0.3 29.5 29.9
33 Other office equipment 6 3 8 0.2 0.1 0.3 0.2 0.1 0.4 0.5 0.3 0.8
34 Construction mining equipment 7 6 13 0.1 0.1 0.3 0.2 0.2 0.4 0.6 0.5 1.1
35 Non-electrical machinery NEC* 38 626 663 1.0 18.6 19.6 1.4 24.7 26.1 3.4 60.3 63.7
36 Electrical industrial app1l'ratus 11 176 186 0.3 5.4 5.7 0.4 7.3 7.7 0.9 16.7 17.6
37 Household appliances 7 22 29 0.1 0.4 0.5 0.2 0.6 0.8 0.6 2.0 2.5
38 Communication equipment 24 26 49 0.8 0.9 1.7 0.9 1.1 1.9 1.7 2.1 3.8
39 Electrical components & accessories 2 62 64 0.0 1.5 1.5 0.1 1.7 1.8 0.1 4.6 4.8
40 Misc. electrical equipment 51 118 169 1.4 3.7 5.1 1.9 4.8 6.7 5.3 13.9 19.3
41 Motor vehicles 18 17 35 0.6 0.7 1.3 0.8 0.9 1.7 3.0 3.5 6.4
42 Other transportation equipment 3 10 13 0.1 0.4 0.5 0.1 0.6 0.8 0.3 1.3 1.6
43 Professional & scientific instruments 17 328 345 0.4 8.2 8.6 0.5 10.8 11.3 0.9 19.8 20.7
44 Medical instruments & supplies 35 158 193 1.2 6.0 7.2 1.9 9.2 11.1 3.6 17.9 21.5
45 Misc. instrument products 31 19 50 1.0 0.7 1.7 1.7 1.2 2.9 3.1 2.3 5.4
46 Misc. manufacturing 33 71 104 0.8 1.8 2.6 1.3 3.0 4.3 3.1 7.4 10.5
47 Railroad transportation 27 121 148 0.9 4.3 5.2 1.1 5.3 6.4 2.0 9.9 11.9
48 Local & intercity transportation 71 114 185 1.9 3.1 5.0 2.7 4.4 7.0 3.8 6.2 9.9
49 Trucking & warehousing 147 357 505 3.8 9.7 13.5 5.8 15.0 20.9 9.8 25.3 35.2
50 Water transportation & pipelines 4 22 27 0.2 1.1 1.3 0.6 3.1 3.7 1.6 8.7 10.3
51 Air transportation 48 183 230 1.6 6.6 8.2 2.0 8.5 10.5 6.5 27.2 33.7
52 Transportation services 3 59 62 0.0 0.8 0.9 0.1 1.3 1.4 0.1 2.3 2.4
53 Communication services 78 356 433 2.9 14.7 17.6 5.9 29.7 35.5 7.5 37.6 45.1
54 Electric utilities 58 141 199 1.7 4.5 6.2 6.3 16.7 23.0 13.0 34.7 47.7
55 Gas utilities 17 109 125 0.4 2.8 3.2 1.3 8.8 10.1 6.0 40.8 46.8
56 Water & sanitation 7 28 35 0.2 0.7 0.8 0.4 1.6 2.0 0.6 2.7 3.3
57 Wholesale trade 463 2,059 2,522 11.6 53.9 65.5 19.7 92.6 112.3 29.6 139.0 168.6
58 Eating & drinking 488 2,559 3,047 4.6 23.8 28.5 6.5 33.8 40.4 16.1 83.2 99.3
59 Other retail trade 1,415 4,856 6,271 18.8 65.7 84.5 32.0 116.9 148.9 44.1 161.2 205.4
60 Banking & credit services 202 1,048 1,250 5.6 30.2 35.9 7.7 42.3 50.1 12.2 67.0 79.2
61 Insurance 113 863 975 3.3 24.3 27.6 4.1 31.1 35.2 9.7 73.1 82.8
62 Real estate 102 408 511 0.9 3.4 4.2 51.6 202.4 254.0 63.4 248.9 312.3
63 Hotels & lodging 223 676 899 1.9 5.7 7.5 2.4 7.4 9.8 5.6 17.0 22.6
64 Personal & repair services 175 709 884 4.4 17.8 22.2 8.5 34.0 42.5 15.8 63.4 79.2
65 Business services 250 1,241 1,491 5.9 29.0 34.9 10.2 50.2 60.3 14.2 70.1 84.3
66 Professional services NEC* 504 634 1,137 18.8 23.8 42.6 31.0 39.3 70.3 46.3 58.6 104.9
67 Movies & entertainment 77 388 465 0.8 4.2 5.0 1.2 6.6 7.8 2.5 13.4 15.9
68 Hospitals 1,625 686 2,311 32.3 15.7 48.0 33.6 17.7 51.3 66.2 34.8 101.0
69 Medical services NEC* 1,437 1,035 2,472 44.6 32.3 76.9 60.7 44.4 105.1 107.1 78.4 185.5
70 Educational services 141 693 835 1.4 6.5 7.9 1.7 8.0 9.8 2.6 12.1 14.7
71 Other services NEC* 385 1,622 2,007 3.6 12.4 16.0 4.3 15.5 19.9 7.0 25.2 32.1
72 Federal government enterprises 46 279 325 1.5 9.5 11.0 1.6 10.5 12.1 1.8 11.9 13.7
73 State & local government enterprises 35 184 219 0.7 4.0 4.7 0.9 4.7 5.6 2.2 12.1 14.3
74 Scrap used in second-hand goods 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 -2.3 0.0
75 Government industry 0 987 987 0.0 25.0 25.0 0.0 25.4 25.4 0.0 25.4 25.4

Total 10,648.2 27,906.4 38,554.6 256.3 622.5 878.7 413.8 1,129.7 1,543.5 821.0 2,091.9 2,912.9

*Not elsewhere classified. Source: Interactive Policy Analysis Simulation System, 1989.
24



Employment Earnings

Industry Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
(no.) (no.) (no.) (miLS) (miI.S) (miLS) (miLS) (miI.S) (miLS) (miI.S) (miI.S) (miI.S)

1 Agricultural services, forestry & fish 58 245 303 0.7 2.0 2.7 1.6 11.1 12.7 3.6 41.1 44.6
2 Mining 62 18 80 1.8 0.6 2.4 3.3 1.1 4.4 5.9 1.8 7.7

[v 3 Construction 910 2,130 3040 38.1 88.2 126.3 44.5 102.9 147.4 121.3 277.7 399.001
4 Manufacturing, non-durables 461 895 1,355 2.2 25.4 37.6 20.9 41.7 62.6 91.5 65.1 256.6
5 Manufacturing, durables ,018 2,201 3,219 29.2 70.8 100.0 39.6 95.7 135.3 98.9 218.6 317.4
6 Trans. communication & utilities 460 1,491 1,951 13.7 48.3 62.0 26.1 94.4 120.5 50.9 195.4 246.3
7 Trade 2,366 9,474 ,840 35.0 143.5 78.5 58.3 243.3 301.6 89.9 383.4 473.3
8 Finance, insurance & real estate 417 2,319 2,736 9.8 57.9 67.7 63.4 275.8 339.2 85.3 388.9 474.2
9 Private services 4,817 7,684 2,500 113.6 147.3 261.0 153.7 223.1 376.8 267.4 372.9 640.3

10 Government 81 1,450 ,531 2.2 38.5 40.7 2.5 40.6 43.0 6.4 47.0 53.4
11 Total 10,648 27,906 38,555 256.3 622.5 878.7 413.8 1,129.7 1,543.5 821.0 2,091.9 2,912.9

Source: Interactive Policy Analysis Simulation System, 1989.



a a
Employment Earnings Value added Gross output

Industry Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
(no.) (no.) (no.) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$) (miL$)

1 Livestock 11 55 67 0.1 0.5 0.6 0.3 1.7 2.0 2.1 10.8 12.9
2 Food & feed 5 35 40 0.0 0.2 0.2 0.4 2.5 2.8 0.8 5.5 6.3
3 Agricultural services, forestry & fish 2 10 13 0.0 0.1 0.2 0.1 0.2 0.3 0.1 0.4 0.5
4 Iron ore mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00
5 Other metal mining -4 0 -4 -0.1 0.0 -0.1 -0.2 0.0 -0.2 -0.3 00 -0.3
6 Coal mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00
7 Petroleum & natural gas 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00
8 Stone, clay & glass 0 4 4 0.0 0.1 0.1 0.0 0.2 0.2 0.0 0.4 0.4
9 Chemicals, fertilizers & minerals 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0

10 New construction -40 758 717 -1.7 32.7 31.0 -2.0 38.4 36.3 -5.8 108.4 102.7
11 Maintenance, repair & construction -35 130 94 -1.2 4.6 3.3 -1.4 5.2 3.8 -3.0 11.0 8.0
12 Ordnance -1,997 178 -1,819 -81.7 7.3 -74.4 -93.3 0.0 -93.3 -170.8 0.0 -170.8
13 Meat products 40 16 56 1.0 0.4 1.4 1.2 0.5 1.7 9.7 3.9 13.5
14 Dairy products 18 7 26 0.4 0.2 0.6 0.7 0.4 1.1 5.2 2.5 7.7
15 Grain milling -10 6 -4 -0.2 0.1 -0.1 -0.5 0.3 -0.3 -2.2 1.2 -1.1
16 Food NEC* 79 16 95 2.2 0.5 2.7 3.9 1.0 4.9 15.9 4.0 19.9
17 Textile goods & tobacco 1 0 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
18 Apparel & related products 38 -3 35 0.6 -0.0 0.5 0.8 -0.0 0.7 2.2 -0.1 2.1
19 Logging 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 Other wood products 3 20 23 0.1 0.3 0.4 0.1 0.4 0.5 0.2 1.5 1.7
21 Furniture & fixtures 12 0 12 0.2 0.0 0.3 0.3 0.0 0.3 0.8 0.0 0.9
22 Paper & allied products -6 -9 -15 -0.2 -0.3 -0.5 -0.3 -0.5 -0.8 -0.8 -1.6 -2.4
23 Printing & publishing 49 49 99 1.3 1.4 2.7 1.9 2.0 3.9 4.5 4.6 9.1
24 Chemicals & allied products 29 -5 24 0.9 -0.1 0.7 1.6 -0.3 1.3 5.0 -0.8 4.2
25 Petroleum refining 10 2 13 0.3 0.1 0.4 0.8 0.2 1.0 7.1 1.9 9.0
26 Rubber & plastics 1 1 2 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2
27 Leather products 15 -0 15 0.2 0.0 0.2 0.4 0.0 0.4 0.9 0.0 0.9
28 Glass, stone & clay 2 0 2 0.1 -0.0 0.1 0.1 -0.0 0.1 0.3 -0.0 0.2
29 Ferrous metal -0 -4 -4 -0.0 -0.1 -0.1 -0.0 -0.2 -0.2 -0.0 -0.4 -0.4
30 Primary metals NEC* 0 -11 -11 0.0 -0.4 -0.4 0.0 -0.4 -0.4 0.0 -1.0 -1.0
31 Fabricated metals NEC* -21 -15 -36 -0.6 -0.5 -1.1 -0.8 -0.8 -1.6 -2.0 -2.0 -3.9
32 Computers -723 17 -706 -39.2 -2.5 -41.7 -48.8 -4.1 -52.9 -90.4 -7.6 -98.0
33 Other office equipment -3 1 -2 -0.1 0.0 -0.1 -0.1 0.0 -0.1 -0.2 0.0 -0.2
34 Construction mining equipment -6 1 -5 -0.1 0.0 -0.1 -0.2 0.0 -0.2 -0.5 0.1 -0.5
35 Non-electrical machinery NEC* -178 157 -21 -4.9 4.1 -0.9 -6.5 5.2 -1.3 -15.9 12.8 -3.1
36 Electrical industrial apparatus -440 57 -383 -12.7 0.6 -12.0 -16.8 0.5 -16.2 -38.4 1.2 -37.2
37 Household appliances 3 7 11 0.1 0.1 0.2 0.1 0.2 0.3 0.3 0.6 0.9
38 Communication equipment -761 56 -705 -25.2 0.3 -24.9 -27.7 -0.1 -27.8 -55.2 -0.2 -55.4
39 Electrical components & accessories -27 -159 -185 -0.6 -3.8 -4.4 -0.7 -4.6 -5.3 -1.8 -12.3 -14.1
40 Misc. electrical equipment -11 38 27 -0.3 1.1 0.8 -0.4 1.4 1.0 -1.1 4.0 2.8
41 Motor vehicles -5 1 -4 -0.2 0.0 -0.2 -0.2 0.0 -0.2 -0.8 0.0 -0.8
42 Other transportation equipment -373 26 -347 -14.9 -0.3 -15.2 -20.6 -0.4 -20.9 -44.4 -0.8 -45.3
43 Professional & scientific instruments -1,171 241 -930 -27.5 3.9 -23.6 -35.4 4.2 -31.2 -64.9 7.6 -57.3
44 Medical instruments & supplies 3 52 55 0.1 1.9 2.0 0.2 2.9 3.0 O. 35.6 5.9
45 Misc. instrument products -375 29 -346 -11.7 0.1 -11.6 -20.0 -0.4 -20.4 -37.5 -0.8 -38.3
46 Misc. manufacturing -77 30 -47 -1.9 0.6 -1.2 -3.0 0.9 -2.1 -7.2 2.2 -5.0
47 Railroad transportation 20 16 36 0.7 0.6 1.2 0.8 0.7 1.5 1.5 1.3 2.8
48 Local & intercity transportation 44 -9 36 1.2 -0.2 1.0 1.7 -0.3 1.4 2.4 -0.4 1.9
49 Trucking & warehousing 51 42 94 1.3 1.2 2.5 2.0 1.8 3.9 3.4 3.1 6.5
50 Water transportation & pipelines 4 3 7 0.2 0.2 0.3 0.5 0.4 0.9 1.3 1.2 2.6
51 Air transportation -46 -5 -51 -1.5 -0.4 -1.9 -2.0 -0.5 -2.5 -6.3 -1.7 -8.0
52 Transportation services 5 -4 2 0.1 -0.1 0.0 0.1 -0.1 00 0.2 -0.2 0.0
53 Communication services 116 72 187 4.4 3.0 7.4 8.8 6.1 14.8 11.1 7.7 18.8
54 Electric utilities 47 7 55 1.4 0.2 1.6 5.1 0.9 6.0 10.6 1.9 12.5
55 Gas utilities 25 18 43 0.6 0.5 1.1 1.9 1.5 3.4 9.0 6.7 15.7
56 Water & sanitation 11 4 14 0.3 0.1 0.3 0.6 0.2 0.8 1.0 0.3 1.3
57 Wholesale trade 503 145 648 12.6 3.8 16.5 21.4 6.4 27.9 32.2 9.6 41.8
58 Eating & drinking 1,593 -92 1,501 15.1 -1.1 13.9 21.4 -1.6 19.8 52.6 -4.0 48.6
59 Other retail trade 3688 14 3,703 48.9 0.7 49.7 83.4 3.0 86.4 115.1 4.2 119.2
60 Banking & credit services 543 74 617 15.1 2.4 17.5 20.8 3.4 24.2 32.9 5.4 38.3
61 Insurance 283 205 488 8.3 5.4 13.6 10.3 6.8 17.1 24.3 16.1 40.3
62 Real estate 252 28 280 2.1 0.1 2.3 127.0 8.7 135.7 156.2 10.7 166.9
63 Hotels & lodging 356 -57 299 3.0 -0.5 2.5 3.9 -0.6 3.3 9.0 -1.4 7.5
64 Personal & repair services 386 26 412 9.8 0.4 10.2 18.8 0.7 19.5 35.0 1.4 36.4
65 Business services -140 198 57 -3.3 4.3 1.0 -5.7 7.5 1.8 -8.0 10.4 2.5
66 Professional services NEC* 97 88 185 3.6 3.3 6.9 6.0 5.4 11.4 8.9 8.1 16.9
67 Movies & entertainment 221 35 256 2.3 0.4 2.7 3.5 0.7 4.2 7.2 1.3 8.5
68 Hospitals 855 -120 736 17.0 -1.9 15.1 17.7 -1.7 16.0 34.9 -3.3 31.6
69 Medical services NEC* 867 -41 826 26.9 -0.9 26.0 36.6 -1.1 35.6 64.7 -1.9 62.8
70 Educational services 555 -22 533 5.5 -0.5 5.0 6.8 -0.7 6.2 10.3 -1.0 9.3
71 Other services NEC* 1,144 55 1,199 10.6 -1.1 9.6 12.8 -1.1 11.7 20.7 -1.8 18.9
72 Federal government enterprises 64 47 111 2.0 1.6 3.7 2.2 1.7 4.0 2.5 2.0 4.5
73 State & local government enterprises 95 4 99 2.0 0.1 2.1 2.4 0.1 2.5 6.1 0.3 6.4
74 Scrap used in second-hand goods 0 0 0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 00
75 Government industry 0 -111 -111 0.0 -3.0 -3.0 00 -3.1 -3.1 00 -3.1 -3.1

Total 5,699 2,415 8,114 -27.3 71.8 44.6 143.0 101.8 244.8 150.8 235.6 386.4
+Not elsewhere classified. Source Interactive Policy AnalysIs Simulation System, 1989.
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a
(Appendix E' + Appendix C =Appendix E)

Employment Earnings Value added Gross output

Industry Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
(no.) (no.) (no.) (miL$) (miL$) (miL$) (miL$) (miL$) (miLS) (miLS) (miLS) (miL$)

1 Livestock 11 150 161 0.1 1.3 1.4 0.3 4.7 5.0 2.1 29.8 31.9
2 Food & feed 5 99 104 0.0 0.6 0.6 0.4 7.2 7.6 0.8 16.2 17.0
3 Agricultural services, forestry & fish 2 31 33 0.0 0.4 0.4 0.1 0.7 0.8 0.1 1.2 1.3
4 Iron ore mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 Other metal mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 Coal mining 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 Petroleum & natural gas 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 Stone, clay & glass 0 10 10 0.0 0.3 0.3 0.0 0.6 0.6 0.0 1.0 1.0
9 Chemicals, fertilizers & minerals 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 New construction 0 1,560 1,560 0.0 67.3 67.3 0.0 78.9 78.9 0.0 223.2 223.2
11 Maintenance, repair & construction 0 466 466 0.0 16.4 16.4 0.0 18.6 18.6 0.0 39.4 39.4
12 Ordnance 0 5 5 0.0 0.2 0.2 0.0 0.2 0.3 0.0 0.4 0.5
1 3 Meat products 54 87 141 1.3 2.2 3.5 1.6 2.7 4.3 13.0 21.8 34.8
14 Dairy products 23 41 64 0.5 1.0 1.5 1.0 1.9 2.8 6.8 13.2 20.0
15 Grain milling 7 20 26 0.2 0.5 0.6 0.4 1.2 1.6 1.5 4.9 6.4
16 Food NEC* 96 130 226 2.6 3.9 6.6 4.7 7.2 11.9 19.3 29.5 48.8
17 Textile goods & tobacco 1 3 4 0.0 0.0 0.1 0.0 0.1 0.1 0.1 0.2 0.3
18 Apparel & related products 52 50 103 0.8 0.8 1.6 1.0 1.2 2.2 3.1 3.4 6.5
19 Logging 0 3 3 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.4 0.4
20 Other wood products 3 101 104 0.1 1.7 1.8 0.1 2.4 2.4 0.2 7.9 8.1
21 Furniture & fixtures 18 21 39 0.4 0.5 0.9 0.5 0.7 1.2 1.3 1.7 3.1
22 Paper & allied products 2 39 41 0.1 1.3 1.4 0.1 1.9 2.0 0.3 5.9 6.2
23 Printing & publishing 53 331 385 1.4 9.4 10.9 2.0 13.9 16.0 4.8 32.7 37.5
24 Chemicals & allied products 30 64 94 0.9 2.1 3.0 1.7 4.0 5.7 5.2 12.4 17.7
25 Petroleum refining 11 31 42 0.3 1.1 1.4 0.8 2.6 3.4 7.7 23.6 31.3
26 Rubber & plastics 1 7 8 0.0 0.2 0.2 0.0 0.3 0.3 0.1 0.7 0.8
27 Leather products 15 17 32 0.2 0.3 0.5 0.4 0.5 0.9 0.9 1.1 2.0
28 Glass, stone & clay 3 22 25 0.1 0.9 1.0 0.1 1.1 1.2 0.3 2.9 3.2
29 Ferrous metal 0 6 6 0.0 0.2 0.2 0.0 0.2 0.2 0.0 0.5 0.5
30 Primary metals NEC* 0 10 10 0.0 0.3 0.3 0.0 0.4 0.4 0.0 0.9 0.9
31 Fabricated metals NEC* 6 101 107 0.2 2.9 3.0 0.2 4.2 4.4 0.5 10.3 10.8
32 Computers 1 191 192 0.0 11 .1 11 .1 0.0 14.0 14.0 0.1 25.9 26.0
33 Other office equipment 1 3 4 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.3 0.3
34 Construction mining equipment 0 5 5 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.4 0.4
35 Non-electrical machinery NEC* 7 562 569 0.2 16.6 16.8 0.3 22.1 22.4 0.7 53.9 54.6
36 Electrical industrial apparatus 1 155 155 0.0 4.8 4.8 0.0 6.4 6.4 0.0 14.6 14.7
37 Household appliances 3 20 24 0.1 0.4 0.5 0.1 0.6 0.7 0.3 1.8 2.1
38 Communication equipment 3 26 29 0.1 0.9 1.0 0.1 1.0 1.1 0.2 2.0 2.2
39 Electrical components & accessories 4 52 56 0.1 1.2 1.3 0.1 1.4 1.5 0.3 3.9 4.1
40 Misc. electrical equipment 20 102 122 0.6 3.1 3.7 0.7 4.1 4.8 2.1 11.9 14.0
41 Motor vehicles 12 16 28 0.4 0.6 1.0 0.5 0.8 1.4 2.0 3.1 5.2
42 Other transportation equipment 7 9 15 0.3 0.4 0.7 0.4 0.5 0.9 0.8 1.2 1.9
43 Professional & scientific instruments 1 285 286 0.0 7.1 7.2 0.0 9.3 9.4 0.1 17.1 17.2
44 Medical instruments & supplies 6 137 143 0.2 5.1 5.3 0.3 7.9 8.2 0.6 15.3 15.9
45 Misc. instrument products 7 18 24 0.2 0.6 0.8 0.4 1.0 1.4 0.7 2.0 2.6
46 Misc. manufacturing 14 66 80 0.3 1.7 2.0 0.5 2.8 3.3 1.3 6.8 8.1
47 Railroad transportation 20 96 116 0.7 3.4 4.0 0.8 4.2 5.0 1.5 7.8 9.3
48 Local & intercity transportation 44 94 139 1.2 2.6 3.8 1.7 3.6 5.3 2.4 5.1 7.4
49 Trucking & warehousing 51 287 339 1.3 7.7 9.0 2.0 12.0 14.0 3.4 20.2 23.6
50 Water transportation & pipelines 4 16 20 0.2 0.8 1.0 0.5 2.2 2.7 1.3 6.2 7.6
51 Air transportation 83 156 240 2.8 5.7 8.5 3.6 7.4 11.0 11.4 23.7 35.1
52 Transportation services 6 56 62 0.1 0.8 0.9 0.1 1.2 1.4 0.2 2.2 2.4
53 Communication services 132 364 496 5.0 15.2 20.2 10.0 30.7 40.7 12.7 39.0 51.7
54 Electric utilities 61 125 187 1.8 4.0 5.8 6.6 14.9 21.5 13.7 30.9 44.6
55 Gas utilities 25 96 121 0.6 2.5 3.1 1.9 7.8 9.8 9.0 36.1 45.1
56 Water & sanitation 11 27 37 0.3 0.6 0.9 0.6 1.5 2.1 1.0 2.5 3.5
57 Wholesale trade 503 1,741 2,244 12.6 45.6 58.3 21.4 78.5 99.9 32.2 117.8 150.0
58 Eating & drinking 1,593 2,227 3,820 15.1 20.6 35.7 21.4 29.2 50.6 52.6 71.9 124.5
59 Other retail trade 3,688 4,022 7,710 48.9 55.0 103.9 83.4 99.7 183.1 115.1 137.5 252.5
60 Banking & credit services 543 969 1,512 15.1 28.3 43.4 20.8 39.8 60.6 32.9 62.9 95.8
61 Insurance 283 864 1,147 8.3 24.2 32.4 10.3 31.1 41.4 24.3 73.1 97.3
62 Real estate 258 372 630 2.2 3.0 5.2 130.1 183.3 313.4 159.9 225.4 385.3
63 Hotels & lodging 356 577 933 3.0 4.8 7.8 3.9 6.3 10.2 9.0 14.6 23.5
64 Personal & repair services 389 619 1,008 9.9 15.5 25.4 18.9 29.6 48.5 35.3 55.1 90.3
65 Business services 39 1,136 1,175 0.9 26.6 27.5 1.6 46.0 47.5 2.2 64.3 66.5
66 Professional services NEC* 122 525 647 4.6 19.7 24.2 7.5 32.5 40.0 11.2 48.5 59.7
67 Movies & entertainment 221 372 592 2.3 4.0 6.3 3.5 6.4 9.9 7.2 13.0 20.2
68 Hospitals 855 628 1,483 17.0 13.8 30.8 17.7 15.2 32.9 34.9 30.0 64.8
69 Medical services NEC* 886 878 1,764 27.5 27.4 54.8 37.4 37.5 75.0 66.1 66.3 132.3
70 Educational services 579 622 1,201 5.8 5.6 11.4 7.1 6.9 14.1 10.7 10.4 21.2
71 Other services NEC* 1,144 1,510 2,654 10.6 10.6 21.2 12.8 13.5 26.3 20.7 21.8 42.5
72 Federal government enterprises 64 261 325 2.0 8.9 10.9 2.2 9.8 12.1 2.5 11 .1 13.6
73 State & local government enterprises 95 160 255 2.0 3.5 5.5 2.4 4.1 6.5 6.1 10.6 16.7
74 Scrap used in second-hand goods 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 Government industry 0 860 860 0.0 21.8 21.8 0.0 22.1 22.1 0.0 22.1 22.1

Total 12,536.7 24,707.9 37,244.6 213.5 551.9 765.4 449.4 1,006.8 1,456.3 756.8 1,875.5 2,632.3

*Not elsewhere classified. Source: Interactive Policy Analysis Simulation System, 1989.
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If If a25

Earnings Gross output

Industry Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
(no.) (no.) (no.) (miI.S) (miI.S) (miLS) (miI.S) (miLS) (miLS) (miI.S) (miI.S) (miI.S)

1 services, forestry & fish 19 100 119 0.2 0.8 1.0 0.7 4.4 5.1 3.0 16.7 19.7
tv 2 -4 4 -0 -0.1 0.1 0.0 -0.2 0.2 0.0 -0.3 0.4 0.1
00 3 Construction -76 887 812 -3.0 37.3 34.3 -3.5 43.6 40.1 -8.8 1 9.4 110.7

4 Manufacturing, non-durables 265 80 345 6.5 2.2 8.7 10.5 3.5 14.0 47.6 15.7 63.3
5 Manufacturing, durables -6,143 722 -5,422 -221.0 12.8 -208.2 -273.5 4.8 -268.7 -529.3 10.6 -518.7
6 Tran. communication & utilities 278 145 423 8.6 5.0 13.6 19.6 10.6 30.2 34.3 19.9 54.1
7 Trade 5,784 67 5,851 76.6 3.4 80.0 126.2 7.8 134.1 199.8 9.8 209.7
8 Finance, insurance & real estate 1,077 307 1,384 25.5 7.9 33.4 158.1 19.0 177.1 213.3 32.2 245.5
9 Private services 4,341 162 4,504 75.5 3.5 79.0 100.4 9.1 109.5 182.6 11.7 194.3

10 Government 159 -61 98 4.1 -1.3 2.7 4.6 -1.2 3.4 8.6 -0.8 7.8
11 Total 5,699 ·2,415 8,114 -27.3 71.8 44.6 143.0 101.8 244.8 150.8 235.6 386.4

Source: Interactive Policy Analysis Simulation System, 1989.
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